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Widespread use of catpter-aided design and engineering (CAD/CAE) has
created a new environment where product description data is beconing
available in digital form to support a wide range of DoD and Industry
applications. CALS is a DoD and Industry initiative to enable and accelerate
the use and integration of this digital technical information for weapon
system acquisition, design, manufacture and support. Through management of
the CATS program, a camprehensive strategy has been developed to facilitateI the transition from the current paper-intensive mode of operations to a
highly autczated and integrated mode, thereby substantially improving
productivity and quality of the weapon system acquisition and logistics
support process. Implemintation of CATS is underway and is already leading
to a major impact on the way DoD and Industry conduct business.

I
ECTIVES AM BENFITS

I The Deputy Secretary of Defense initiated the DoD CATS program in September
1985, with the goal that by 1990 new weapon systems would start to acquire
technical data in digital form (rather than paper) from contractor
integrated data bases. Substantial quality ulprovuents and cost reductions
are expected, including:

" Reduced acquisition and support costs for weapon systets programs
through elimination of duplicative, manual, error-prone processes.

" Iqxmved quality and timeliness of technical information for support
planning, procurement, training, and maintenance, as well as improved
reliability and maintainability of weapon system designs through
direct coupling to CAD/CAE processes and data bases.

S* Iproved responsiveness of the industrial base by develoqpent of
integrated design and manufacturing capabilities, and by Industry
networks to build and support weapon systems based on digital product
descriptions.

* ES-1I
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To achieve CALS benefits, a phased strategy has been planned by a team m
ccaposed of Office of the Secretary of Defense (OSD), the Military Services,
the Defense Logistics Agency (CDA), and Industry. Phase I will replace paper
document transfers with digital file exchanges and begin process integration,
and will be implemented between now and the early 1990s. In parallel,
technoloqy is being developed for Phase II, which involves substantial
redesign of current processes to take advantage of a shared data base
environment in the early 1990s and beyond. The main roles of DoD in bothphases aret

" Accelerate the development and testing of data interchange and access
standards,,m

"* Fkurd technology development and demonstrations in high-risk areas, m
"o Encourage Industry investment in integrated processes by establishing

contract requirements and incentives, and

"* Implement CAtS capabilities in DoD's own extensive automated b-atz!rs. I
Defense industry r e sentatives have been involved fram the outset in
planning the implementation of this strategy. m

I
In the first two and a half years of the program, OSD, the Services, and MIA I
have established CALS offices, published CAIS plans, and started
implementation. Progress to date includes:

Standards. Rapid progress has been made in developing standards for
digital data interchange and access, and in building Industry support
for their use. CAtS standards are implementations of existing or I
emerging national and international industry standards. The initial set
of CAIS standards was published for DoD use in December 1987. The
standards support the delivery of engineering drawings and technical
manuals in digital fom. DoD's interagency agreeenat on CALS with the
National Bureau of Standards provides for the development of a
comprehensive set of standards and specifications, with annual additions
to the initial set planned through 1990. Under Air Force lead, a CALS I
testing retwork which includes DoD and Industry nodes will start
operation in 1988 to evaluate the CALS standards in user applications.
CoD is now ready to implement these standards in contracts that will m
deliver data in the early 1990s.

I
IS-2 I
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I� ~xhnoloav. The technology for Phase I of CALS is being demonstrated in
a number of Service test bed programs. Examples include paperless
technical manual systems, development and integration of CAD/CAE based
reliability design tools, on-line access to govenment and cummercial
parts data libraries, and automated development and presentation of
technical manuals and training material. For Phase II, an industry-3 funded cooperative venture has been formed to accelerate development and
implementation of advanced product data exchange standards. Several

t=11t sponsored research and development projects in integrated
product data bases are being coordinated and focused through cALS to
complement Ir~mstry development efforts. one major development target
is to use digital data to drive flexible automated manufacturing
processes that will significantly reduce spares production lead times.

Weapon System Application. Several programs have already begun trial
applications of CALS technologies and integration approaches. CALS
pilot programs include the A-12, ATF and LHX aircraft (coordinated under
the Joint Logistics Crmnamnders), the V-22 aircraft and the SSN-21
submarine. These programs provide demonstrations of data integration,
on-line government access to contractor maintained data, and digital
data interchange. Successfully demonstrated approaches will be used on
these programs and others in the early to mid 1990s.

To support routine use of the new CALS standards, a draft implementation
guide for DoD acquisition managers is now in coordination. Policy has
been issued to require requests for proposals for rnw weapon system to
obtain proposals for CALS data integration, access, and delivery
starting in October 1988, and to review existing contracts for cost or
quality i*prov1Lnt opportunities that would result from retrofit of3 GCAIS requiremients.

DoD System. For weapon systems that are entering development in 1988
to be able to contract for digital data delivery, DoD receiving systems
must be in place in 1990-1995. The Services and MIA have made a
cummitment to implement CALS integration requirements and standards in
DoD infrastructure systems. This will provide a common interface to

I Industry. The three highest priority areas are:

"* Architectural planning to link DoD islands of automation and
I interface with Industry

"* Equipping automated engineering data repositories with
capability for digital input to support spares procurement and3 sustaining engineering

"* Providing for digital input to autnmated publishing and paperless5 technical manual systems.

Actions this year for the DoD infrastructure include approval of the
Army CAlS architecture progran to proceed with concept development,
activation of automated repositories jointly procured by the Army and
Air Force, source selection and planned contract award for a joint

I



Navy/DIA pc t of automated repositories; and Air Force approval
of an infrastructure program for electronic technical manuals using the
CAIS standards.

Industry Involvement. Substantial Industry momentum and enthusiasm have
been generated for CAtS, and DoD-Industry cooperation has been
examplary. Industry advocates have used DoD's comnitment to CALS to
gain internal management backing for investments in automation and
integration of diverse processes. A voluntary CAIS Industry Task Force I
has attracted over 300 mrbers who have been extreiely active in
developing and coordinating CAS standards, defining integration
requirxents and addressing acquisition issues. I

I
The DoD CAUS budget for fiscal'year 1989 totals $120 million for technology 5
development, demonstration and infrastructure modernization and planning
projects. This budget includes $45 million for projects initiated since 1985
in direct response to the CAtS initiatives, as ell as $75 million for
ongoing technology and infrastrctr modernization programs under the DoD
CALS Steering Group oversight. These CATS projects are leveraging both the
nulti-billion dollar DoD plans for overall infrastructure modernization and
an even larger investment in Industry for information and automation systems. I

I
The CAtS program has made significant progress during the past year. The
publication of the initial set of technical information exchange standards
represents a major CALS milestone accomplishment. A standards application
testing program has begun and initial applications to weapon systems are
being demnstrated. In addition, the incorporation of CATS concepts into DoD
and industrial infrastructures is underway and advanced technology to meet
long term CAMS requirements is being accelerated through close DoD and
Industry collaboration.

CAMS provides a unique opportunity to achieve major productivity and quality
imrpro ets through carefully planned and managed investment by both i
Goverrment and Industry. Initially, the changes will be gradual, as building
blocks are put in place and specific portions of the weapon system life cycle
are enhanced.

As the cumulative impact of CALS integration and infrastructure
moxernization is realized in DoD and Industry, more far-reaching changes will I
occur in the way functions are accomplished, leading to additional major
savings. CALS implementation will result in a lower weapon system life cycle
cost, shortened acquisition times, and improvements in reliability, 3
maintainability and readiness.

i
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1.1 PURPOSE

3 This report responds to House Appropriations Carmittee interest in the
CcmnRater-aided Acquisition and Logistic Support (CALS) program as
required by House Apropriations Cwmdittee report 100-410, page 20. The3 following report documents the CAIS program goals, objectives, strategy,
benefits, n aglgIment and funding. In addition, accomplishments since
the last report to Congress in June 1987 and CALS plans for the upcoming
years are provided.

I 1.2 CALS OVEIEW

CALS is a DOD and Industry initiative to enable and accelerate the3 integration and use of digital technical infonrmtion for wapon system
acquisition, design, manfacture and suort. The CALS program will
facilitate the transition of current paper-intensive processes to a
highly automated and integrated mode of operation, thereby
substantially improving productivity and quality of the weapon system
acquisition and logistic support process. The Deputy Secretary of
mDefense initiated the DoD CALS program in Sept r 1985, with the goal
that by 1990 new weapon system acquisitions would acquire technical datain digital form or obtain government access to contractor integrated
data bases in lieu of paper deliverables. The benefits expected from

mCAS inplanentation include:

" Reduced acquisition and support costs for weapon system programsSth�rugh elimination of duplicative, manual, error-prone processes.

"" Iproved quality and timeliness of technical information for
su•port plaming, reprcurrent, training, aid maintenance, as
well as imprtved reliability and maintainability of weapon systen
designs through direct coupling to camputer-aided design and
engineering processes and data bases.

I Improved responsiveness of the industrial base by development of
integrated design and manufacturing capabilities and by Industry
networking among prime contractors and subontractors to build and
support weapon system based on digital product descriptions.

Both DoD and Industry are investing in the automation of a variety of
functional areas to iMpVe productivity and quality. Through CAIS the

!1
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existing islands of technical data automation within DoD and Industry i
are being integrated to facilitate data exchange and access, as well as
to reduce duplication of data preparation effort. Industry has endorsed
the action DoD has taken in CALS and the transition to an automated
integrated environment has begun.

1.2.1 Strategy 3
Tb achieve CALS benefits, a phased CAIS strategy has been
establisbed by a team consisting of Office of the Secretary of I
Defense (OSD), the Services, Defense Iogistics Agency (DMA) and
Industry. Phase I will replace paper dcumient transfers with
digital file exchanges and begin the integration process, and
will be implemented between now and the early 1990s. In
parallel, technology is being developed for Phase II which
involves substantial integration and redesign of current
processes to take advantage of a shared data base environment in m
the early 1990s and beyond. The main elements in both phases
are:

"* Standards. Accelerate the development and testing of m
standards for digital tec'hnical data interchange and
integrated data base access, 3

"* Technology Develgpnnt and Demonstration. Sponsor the
development and demonstration of the necessary technology
for integration of tochnical data and processes in high-risk
areas,

* Weaon Sste, Contracts and Incentives. Implement CALS 3
standards in weapon system contracts and encourage Industry
modernization and integration,

DoD Systems. Implement CALS standards and integration m
requirements in DoD planning and infrastructure
modernization programs. Infrastructure is the underlying
framewrk of organizations, systss and processes within 3
which DoD operates.

1.2.2 Scope 3
CATS ervccxpasses the generation, access, management, maintenance,
and distributiwn of technical data in digital form for the
acquisition, design, manufacture, and support p,.c~cwses. Within
CALS, the common thread is technical data which includes
engineering drawings, product definition and logistic support I
analysis data, technical manuals, training materials, technical
plans, reports and operational feedback data associated with
weapon systems, equipment and ships. The scope of the CALS
effort in each of the four main strategic elements is summarized

23
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below. Highlights on progress in each of these areas is
presented in Section 2 of this report.

" Standard. The standards being developed by CALS are DoD
implementations of existing and emerging national and
international standards for interchange of text and graphics
and for data base definition and access. CALS applications
will make use of communications standards developed outside
the CALS program. Computer hardware, operating program and
language standards are also outside the scope of CALS. CALS3 standards are listed in Apendix A.

"TchMnlov Develognent and DenCwtration. The technology
associated with GALS includes the development of advanced
product data nmxdeling techniques, development and integration
of computer-aided reliability and maintainability engineering
design techniques, and demonstration of CALS technology in
user applications such as electronic technical manuals and
parts data access. Appendix B includes a description of key
CALS technology projects.

I • i System otracts aW Incentives. CALS includes
requirements for the integration of weapon systen contractor
data bases and processes for design, manufacturing, and
support; authorized access to contractor maintained data bases
by government users (and vice versa); and digital delivery of
technical information into the DoD infrastructure systems.3 Lead uapon system applications are described in Appendix C.

*DoD Sy . DoD infrastructure systems associated with CALS
include those systems for which the primary purpose relates to
generating, accessing, managing, maintaining and/or
distri1uting technical data. System which meet this
criterion are described in Appendix D and include engineering
data repositories, camputer-aided design and engineering
systaem, and electronic technical manual systems, as well as
the system integration/architecture programs which connect
CAmS related systems and other system within DoD and with
Industry.

1 1.3 CALS RELATIONSHIP TO IlGIMCS ADP MOENZATION

DoD's Logistics ADP Modernization Plan is being prepared by the Office
of the Assistant Secretary of Defense (Production and Logistics). This
plan will document the overall objectives and management of DoD
acquisition and logistics systems. A major subset of this plan will
include DoD CAiS infrastructure systeas which relate to technical data.
The DoD CALS Office responsibilities for CALS infrastructure systeas
are outlined in Section 1.4.

13
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1.4 CALS MRNAGEM

DoD and Industry have established an effective organization for I
planning, nmnaging and inplementing CALS. Key organizations and
functional area assignments for CALS are depicted in Figure 1. The
specific roles of the DoD CALS Steering Group, DoD CALS Office, the DoD
Conponents and Industry are described in the following paragraphs.

0oO CAL'
INDSTE RYN STOUOI GROUPA

INDUSTRY STEERING U POLIC AND
(INDUS. ASSNS., -4- ---.------- (0, 0SE0 CEIL EXECUTIVE DIRECTION

PROF. SOCIETIES) AGENOCIIESI)

0 CAS OFFICE CORPORATE PLANNING
080 AND PR•OGRAM REVIEW

OF STAN OA=OU DEVELOPME.NTU

INDUSTRY
W O RK G RO U P X30 OP O R M P A N N

T CAL$AND COORDINATION

- APlA IN R&D AND

(A.O N. APROA.OCUREMENT PROGRAMS

(A N. X=A

FIG=JI 1. GU ALS I M4WI CMIAMTICHI

1.4.1 DoD CAIS Steing (m WHole

IThe DoD CAIS Steering Group serves as the "corporate board of
directors" in formulating CAlS policy and inplementing the CALS
program within DoD. It is chaired by t!e Assistant Deputy
Assistant Secretary Defense (Systat ) and caoposed of senior
representatives from each of the Military DeparbTents, Defense
Logistics Agency, Defense Cammunications Agency and participants
fran key OSD organizations including Logistics, Production
Support, Procurement, Infonration Resources Management, and
Ccmmiad, Control and GCirucation Information Systenis. Work
groups are appointed by the steering group to facilitate the
coordination process.

41
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1.4.2 DOD CtLS Office kble

3 ~The CALS Office within OSD provides planning and implementation
guidance and perfonrm the following functionst

" Develops DoD CAtS corporate plans, policies, and priorities
for CALS implementation

"" Accelerates the development, testing, and imple•entation of
standards for digital technical data interchange and productdefinition

SEnsures interoperability among the DoD Cacponts' technical
data systems

- sponsors and coordinates technology development and
demonstrations for integration of technical data andprocesses

3 * Ensures an effective Goverment/Industry interface.

DoD has entered into an Interagency Agreement with the National
Bureau of Standards, Department of Camnxce, to coordinate the
development of data exchange and access standards and conformnce
tests hi cooperation with Industry. In addition, the CALS OfficeI has established a planning group to coordinate DoD plans andoversee architecture design.

3 1.4.3 DoD QjAxwmts; Role

The Military Departmnits and the Defense Logistics Agency,
collectively referred to in this report as the Lo Ccoponents
are responsible for ipllemting CALS rolicies and priorities
established by 09D. Each Cmprmnt has established a CALS1 organization for managing CAIS initiatives. The Ccponts'
responsibilities are:

a Implement CAUS policies in coordination with other DoD
Caxnmts

* Test CAtS standards in prototype applications

* Develop and demonstrate technology rem.dxed for future CAtS
inplementation

* Incorporate the technical data interchang and integration
standards and requirements in contracts

SParticipate in joint program and serve as lead

Service/APercy as designated by OSD

U 5U
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* Plan, integrate and implement CAIS technologies in DoD

Ccoponent modernization projects.

1.4.4 Indzstr Role I
Industry participation is integral to the success of CALS. An

Industry Steering Group provides the focal point for CALS
planning, technology, and implementation concerns within
Industry. Their charter include iws: ,

" Coordinate LIdustry planning industry
associations and professional societies

"* Participate with DoD in CALS standards and technology
development and review

" Provide a forwm for promoting Industry management awareness 3
and education abo~ut CALS

"* Ensure an effective Ixxhustry/Governmnt interface3

"* Faecaimed acquisition and investment approaches and policy
nr)dification.3

The Industry Steering Group coordinates activities of the CALS
Industry Task Force, which is hosted by the National Security
Industrial Association (NSIA). Yrt•ership includes the
Aerospace Industries Association (AIA), the Electronic Industries
Association (EIA), the National Czmputer Graphics Association
(NCGA), Society of Logistics Engineers (SCLE), Institute of Cost
Analysis (ICA), the Council of America (SCA), and
others. A complete set of cormittees and organizaticnal
structure is shown in Figure 2. The Industry Task Force has
grown to over 300 active volunteer members with involvement in o I
wide variety of technical and business issues. Within the last
year, three new committees were established to focus on
acquisition issues, international issues, and education/public 3
communications.

Most recently, Industry has formed an Industry funded cooperative
to accelerate the dvelopment of the Product Data Exhange
Specification (PDES) which is central to Phase II CALS. A
Covernment PDES Users Group has been established under the DoD
CAM Steering Group to interface with the cooperative. This
users group has representation from DoD, National Aeronautics
and Space Administration, Department of Energy, and Department of
Ccmverce/National Bureau of Standards. 3
In addition to the support being provided through the Industry
Steering Group and Task Force, individual companies are nowincorporating CtS objectives and methodologies into their Iinternal system integration and rdernization efforts.

6 3
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i 1.5 CAIS EENFlS

DoD and Industry are beginning to experience the productivity and
quality benefits of CALS. The mumentum and enthusiasm associated with
the entire CALS initiative have been effective in getting CAIS projects
implemented in several major weapon system programs.

Substantial quality inprovmnts and reductions in acquisition and
support costs are expected as these programs progress toward fielding in
the mid 1990s. For example, Industry will eliminate development of
duplicative data that drives separate processes in design,
manufacturing, support planning, and development of technical manuals,
spares provisioning, test equipment, training materials and other
support products. Technical data networks among primes/sub-
contractors and DoD access to industry data bases will streamline wapon
system acquisition and shorten lead times for data delivery and spares
procurement. DoD will reduce paper deliverables in contracts and reduce
gi et expenditures for manual processes involving paper handling.
Design changes will be consistently promulgated throughout DoD's support
structure with assurance that the required technical data will be
correctly matched to weapon system configuration. Most importantly, the
design of the weapon system and its support systems will have high
quality by virtue of integrated design processes and a consistent
technical data base. This ultimately translates into increased weapon
system effectiveness and combat readiness.

I 7I
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Selected examples of benefits in three primary areas include: m

Automation of Data Acquisition, Preparation and D[lively. Through
automation, industry has experienced typical savings of 20-30
percent in technical manual authoring and update processes, and
similar savings in generation and revision of engineering drawings
using caTputer-aided design. These savings represent up to $100 I
million during full scale development of a single major weapon
system. Government prototypes of paperless technical manual
systems indicate that capturing and delivering this data in digital
fore will significantly reduce distribution and maintenance costs I
(Air Force estimates show a potential for $135 million in annual
savings). The availability of digital engineering data for
ccametitive spares prt is expected to provide more carplete I
and accurate data, and to reduce adninistrative lead tines by more
than 50 percent. CALS provides the interchange standards and
procedures to enable digital file transfer without hard copy Igeneration and repetitive manual entry of the data. Improved
accuracy, timeliness and accessibility of data will result.

Inteqrated Data Bases. CALS will develop functional specifications I
for contractor developed and maintained integrated data base
systems. Current stand-alone functional processes often involve
creating and acquiring the same basic infonnation repeatedly to
meet different needs or fornat requirements. In companies where
stand-alone logistics data bases have been interfaced or integrated
to eliminate duplication, Integrated Logistic Support (Iu) m
program savings of 20-25 percent have been projected. ILS
normally accounts for about 10 percent of a wapon systen
development contract. On major weapon system acquisitions this
represents savings of over $200 million. Quality i'provemnts are I
manifested in greater consistency among logistics data products
(spares lists, technical maruals, training materials, etc.) and
data that matches the latest equipment configuration. In addition, I
integration of reliability and maintainability analysis with design
is helping to develop diagnostic tools that are improving
troubleshooting accuracy up to 35 percent, with concomitant cost
and readiness payoffs. N
Integration/Pedesign of Processes. With on-line access to shared
technical data bases, many steps in current gverment and industry
processes can be eliminated entirely, with a substantial reduction
in overhead. Preliminary estimates from one CAXS technology
project indicate that savings of up to 10-20 percent of weapon msystem life cycle cost can be realized by redesigning processes to
take advantage of advanced data base sharing technology in the late
1990s.

I
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- 1.6 FUNDnG S

DoD and Industry are already making upgrades to their ADP and
infrastructure capability. By leveraging these investments, CAIS offers
an unprecedented opportunity to influence both DoD and Industry business
processes for the next five to fifteen years.

1 1.6.1 DoD FuwUng

The DoD budget for CALS in fiscal year 1989 totals $120 million1,
for two major categories of CAtS projects:

* New technology and infrastructure projects initiated
directly in response to CAlS to facilitate digital data
interchange and integration. Program funding of $45 million
includes:

3 ,, The OSD program for developing and testing CALS standards
and demonstrating digital data integration, access, and
delivery.

• Initiation of the design phase and test bed activities
for the Army CALS system which will provide digital
interfaces to Industry and integrate current Army islands
of autumation.

I *. Air Force CAIS system integration designs.

* Ongoing technology and infrastructure systen nmdernization
efforts which have been put under the CALS Steering Group
oversight and directly suport CALS objectives. Program
furding of $75 million includes:

Technology programs to demonstrate potential solutions to
CAtS problem in product definition, electronic technical
manuals, reliability and maintainability integration, or3 parts data access ($51 million).

Infrastructure systems to automate engineering drawing
repositories, other product data systems, automated
publishing and technical manual management system
($24 million). These systaim have made commitments to
incorporate CAtS interchange standards.

i Last year DoD reported a FY 1989 budget projection of $218 million for 60
projects. Due to refinement of scope, this list of projects has changed;
three large infrastructure programs (budgeted at $75 million in FY 1989)
and several smaller projects have been removed from CAIS Steering Group3 oversight. On a project by project basis, CALS funding has not suffered
any disproportionate reductions to meet DoD budget constraints.

I9
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Under the DOD CAIS Steering Group, technology and infrastructure
systen modernization prograns are being coordinated to get the
naxitxmy return fran the DoD investment. The CALS investment is
enabling data interchange and access among contractor teams, as
well as interchange between contractors and DOD. Thus, the CALS
projects are leveraging both the nulti-billion dollar DoD plans in
overall infrastructure modernization and an even larger investment
by Industry in their information and autznation systaem.

1.6.2 Industry investment

The CAIS program strategy is encouraging Industry investments in
integrated processes on a productivity basis to meet design,
manufacturing and data generation requirements and to respond to
specific weapon system modernization programs. Incentives to
accelerate Industry nodernization include CALS requirements in
competitive weapon system acquisitions and vt funding for
Independent Research and Development (IR&D) and Industrial
Modernization Itprovument Program (IMIP). 3
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5DoD and Industry working groups are jointly defining the technical
approach and plans required to evolve from current paper-based operations
to full CALS capabilities in an integrated digital envirorment. This
planning will be further documented in an updated CALS Master Plan in Fall
1988.

3 Since the last report, there have been major achievements in CALS
s s development and testing, technology deelopment and
demonstrations, preparing for wapon system icoplt ttin, and
DoD system planning and mxrnization. These achievements could not
have been completed without the continued, active support of Industry.
Figure 3 indicates the major milestones within the four key segments of
the CATS strategy. S•cceeding sections of this chapter describe the3 planning and progress to date for each segment.

E 2.2 CAWS SER'N )

Standards provide the camon interface needed for DOD Coaponents and
Industry to interchange and efficiently use digital data. CALS Phase I
standards are adaptations of existing and emerging national and
international standards. Several significant milestones were met during
the past year with piblication of the initial series of CAtS standardsand establishment of a testing network. In addition, planning continuedfor future standards development and publication. Phase II standards will

i require additional technology research and developmet.

Developing and publishing standards is only the first step toward routine
contractual use and the ability of DoD to transmit and accept digital3 technical information. Other steps include development of confomnae
tests, user end-to-end testing, and incorporation in infrastructure
systems. These steps will be taken in parallel with trial contractual
inmplementation, but will not be ccmpleted until the mid 1990s to supportI
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1 2.2.1 Standrds Published

During the past year DoD developed, coordinated and published the
initial set of CALS Phase I Standards for digital interchange of
technical information:

I * MIL-STD-1840A, "Automated Interchange of Technical
Information"

* M*IL-D-28000, "Digital Representation for Cnmmunication of
Product Data: IGZS Application Subsets"

0 MIL-M-28001, "Markup Paquirements and Generic Style
Specification for Electronic Printed Output and Exchange ofTeoct"

3 These three standards and specifications enable the digital
delivery of engineering drawings and technical manuals, the two
largest categories of contract data deliverables. Two additional3 specifications are currently in coordination for December 1988
publication. They implement industry stardards for raster
scanning and vector illustrations, and are essential to efficient
interchange of graphics data. Published and planned CALS
standards are described in Appendix A.

3 2.2.2 Standards Testing

The National Bureau of Standards is developing the necessary3 conformance tests needed t. evaluate vendor compliance with CAMS
Standards as they are published. However, confonnace tests are
only the first level of testing required to assure that digital
data exchange standards adequately suport user requireents for
end-to-end data transfer and provide the necessary feedback forstandards up:date. As testing and prototype implementation ak
place, planning for DoD and Industry infrastructure modernization
continues. The sequence of the steps for implementation of
standards is illustrated in Figure 4.

OSD has designated the Air Force as lead Service in creating a DoD
and Industry distributed test bed network for comprehensive
testing of the CAUS standards in user applications. By linking
existing test beds in DOD and Industry, the investment in the
network will be minimized. one node is the Anmy CAVS test bed,
which has published its initial evaluation of vendor tools to
support the CALS standards. The CAtS Test Network will establish a
data base of evaluation results and a corrective action review
board to follow up on r w-cm,,merlations for improved standards and
vendor implementation. Testing of user effectiveness between5 contractors and DoD Components will also be accomplished when
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digital data exchange is made in lieu of hard copy transmission of
technical data. A test plan identifies test participants, testing 3
scope and schedules. Initial testing of data exchange standards
begins in Fall 1988. U

Technology Developmet3

Technology Demonstation3

Standards Developent / upa.te

Conformance Testing I

I Uw Testing

Prototype / Routine Contrctor Implementation

Planning / DoD Inftasmicture Modemization I

Planning Industry Infratructure Modernization 3
I3

Yewr Year Yewr Yewa Ye'r Yet
2 3 4 5 6

FIcpz 4. CtS S7ANMM IMiieirAT EP S 3

2.2.3 Fture CALS Stanrds I
Future standards preparation will address goverrment and
contractor needs for data interchange in term of both technical
data elements and the life cycle furntional applications that use
technical data.

2.2.3.1 Technical Data Base. The long-term goal of CALS is the I
developrnt of an Integrated Weapon System Data Base (IWSDB) which
incorporates digital engineering product data and logistic support
data into a shared, distributed data base. The IWSDB will provide
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I
rapid availability of infonmation to DoD Ccrponents and Industry

I throughout the lifetine of the weapon system. The two major
cm!porents of the IrqDB data base are prodict data and support
data. Their planned transition phases and ultimate culmination in3 the IWSDB are illustrated in Figure 5.

* PRODUCT DATA

I
INTEGRATED WEAPON

SUPPOR DATASYSTEM DATA BASE

'ON-LINE LSA DATA H INTEGRATED SUPPORT

ILSAR DICTIONARY DATA BASE

I

FIG 5. 1NSETIC1• PLAN FOR THE IWSM

Pzcdi±t Data. The technical infonmation relating to parts,
assemblies and subsystems used to describe a weapon system for
design, analysis, manufacture, test, inspection and reprocuremnt
is called product data. The three steps involved in the support
of the I transitional plan for p c data are:

" Conveting existing engineering drawings fram paper to
digitized form.

"* Developing the capability to transmit an entire technical
data package (TDP) (drawings, bill of materials, process
specifications, etc.) in a fully camputer-interpretableform.

3 * Developing a 3-D Product Data Base as specified by the
Product Data Exchange Specification (PDES).

I
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PDES will open the alternative for distributed product data bases I
which are accessible by members of contractor teams and by the
yO=rr11ent. A major step was taken this year with the fonration
of an industry-funded cooperative venture (PDES, Inc.). The
objective of this cooperative is to develop pragmatic PDES
specifications for initial operational use in 1990.

Support Data. The evolutionary path for support data begins with
definition of procedures to provide on-line access to existing
contractor Logistic Support Analysis Record (MSAR) data bases
defined in MIL-STD-1388-2A, "Logistics Support Analysis Record".
The 607 ISAR data element definitions provide the starting point
for development of a standard model for data base structures and
an integrated support data base (ISDB) dictionary that can be
merged with en integrated product data nmdel that PDES will
specify. This will form the specification for the initial
Integrated Weapon Systen Data Base (IWSDB) in the early 1990s.
This distributed data base will support a full range of life
cycle applications as shown in Figure 6.

I
IWSDB ,

" I
INDUSTRY !',UI I

' I

tI• N%%, / 1I

I!ACOUISM1
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2.2.3.2 The CAIS target for the 1990s is for
digital data interchange and data base access to support a wide 3
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range of design, manufacturing and support applications within5 both DoD and Industry. Examples include:

* Computer-aided Design

3 * Design Analysis

9 Manufacturing Process Planning

e Computer-integrated Manufacturing

3 * Supportability Analysis

• Maintenance Planning

3 Technical Manual/Trairdrq Material Authoring

• Paperless Maintenance Aids

* On-line Provisioning

3 • Autamated Spares Procurant/Rprocurent

The CALS approach is to impose interface and access standards,
but to leave development of the applications to the users.
Technical manuals are the first application area to be addressed.
The development of autmnated technical manuals starts with
digital input to DoD automated publishing systems (supported by
current CALS standards), follcwed by paperless presentation to
the end user, and ultimately to interactive maintenance aids that
provide expert troubleshooting assistance. Air Force prototypes
indicate that troubleshooting accuracy can be improved by 35
percent in this envirar t.

Plans for application in additional areas such as training,
spares acquisition, and configuration manzaeent are being
developed in 1988 by DoD and Industry work groups.

2.2.3.3 Plas for 5 dards. Based on these planned
evolutionary stages for source data and applications, the
standards development effort at the National Bureau of Standards
has been mapped out through 1990. The annual standards
publication objectives are shoiwn in Figure 7.

However, publication of a standard is only the first step toward
routine contractual implemsntation as shown in figure 4.
App=ximately two years of standards t-sting will be required,
during which prototype implmntation will occur and contractual5 requireents for future data delivery will be negotiated.

I
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2.3 ¶1TiE !VC1' PI CO1ETC1

CALS is coordinating major DoD technology research, developmnt and
demonstration programs that support CALS objectives and provide a
transition from Phase I to Phase II. These technology program are
focused in several key areas which include advanced produict data
technology, electronic technical manuals and orders, integration of
Reliability and Maintenarce (R&M) with design, and gateway access to
parts data bases. Appendix B briefly describes the projects in each
category. The coordination approach and demonstration objectives in
each category are discussed in Section 2.3.1.

2.3.1 Reseeuvh and mAlc ipot Projects 3
2.3.1.1 Advarm Prodct Data Technology Prolects. Projects in
this category are essential to the development and demonstrationof PDES. Key issues include development of a neutral
representation of product data for use by dissimilar computer-
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aided design, engineering and manufacturing syse~m;
l demonstration of comiputer integrated manufacturing process

planning applications; capture of data base information for
reprocurement or replacement of electronic parts; and distributeddata base access and update. DoD sponsored projects in this
category are being coordinated and focused by the Government PDES
Users Group to caTplement the efforts of the industry-funded
cooperative venture (PDES, Inc. ).

U Data security is a significant issue in the area of technical
data exchange. CAIS technical data requires various levels of
security protection, and raises sensitivity and security
considerations when technical data is aggregated in shared
digital data bases. Security issues are being addressed by a
DoD/Industry working group, which is preparing CALS security
implementation guidance to be released in 1989. Current
indications are that Phase I digital file interchange can be
handled with existing security procedures. Solutions for CALS3 Phase II security requirements and techniques are being pursued
by both Gýverent and Industry organizations. CALS planning
provides for insertion of new data security technology as part of

SPhase II implementation in 1991 and beyond.

2.3.1.2 Electronic Technicai Marnals/Crders. Each Service has
initiated projects to explore alternative technologies for
autanmated preparation and paperless transmission of technical
manual data. Key objectives include evaluation of authoring,
scanning, and indexing approaches; data base design; portable
delivery device designs; i terface standards; alternative storage
and transmission media; page-oriented versus "pageless"
presentation; and user capabilities such as graphic technical
instructions, intelligent diagnostics, battle damage assessment
aids, ccirputer-aided training lessons, reporting maintenance
actions and ordering parts from supply.

Coordination of projects in this category is currently being
accomplished by the DoD CALS Steering Gro. Service technology
projects are being reviewed against the Ail Force system
architecture for technical orders. This architecture defines
functions such as authoring, wholesale distribution, publishing
(paper), data base libraries, and user presentation devices.
Upon caipletion of a review this surmmer, the DoD CALS Steering
Group will assign follow-on coordination responsibility for
projects in each functional area to avoid unnecessary duplication
and to ensure that the minimu= number of projects is brought
forward for implementation. These plans will be documented in
the CALS Technology Plan in December 1988.

Technology is also being explored for application to the
development, generation, preparation and production of
instructional materials for both crqputer and non-carpter

I
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delivered training courses. Coordination of technology projects U
in this area is being accomplished through the CALS DoD/Industry
work Group which will develop reccuuedations on training 3
materials by December 1988.

2. j.1.3 Inty~rtican Of Suwvortabilt with Desim The
integration of Reliability and Maintainability with design is a
major CALS initiative to improve weapon system supportability.
Success depends upon interfacing autcmated tools with both
product data and operational feedback data to affect new design.
A joint DoD/Industry work group has evaluated technical and
management approaches to this problear, and published
recctvuedations for DoD implementation. This is part of a larger
concern for designing quality into new products. Coordination of I
R&D projects is being accomplished through a joint DoD/Industry
study of "Concurrent Engineering" sponsored by OSD and hosted by
che Institute for Defense Analyses. Reccarndations from this
study are due by December 1988.

2.3.1.4 Parts Data Access. The technology for accessing
distributed DoD and Industry parts data is becoming available in I
the form of gateway processors. The key objective is to
demonstrate the utility of on-line access in user applications
such as Industry access to Goverrment baseline data on standard I
parts; expert systeu assistance to users in the selection and
querying of DMA technical information databases; and linking data
from distributed data bases to determine iten availability,
identify item sources, and provide technical and manufacturing
information. Coordination of projects in this area is being
accomplished by a work group on Parts Data Access chartered by 3
the CKS Steering Group and Chaired by the Office of the Deputy
Assistant Secretary of Defense (Logistics). i

2.3.2 Weapon System

Several programs have already begun trial application of CALS i
technologies and integration approaches. CALS pilot programs
include the A-12, ATF and LHX aircraft (coordinated under the
Joint Logistics Commanders), the SSN-21 submarine, and the V-22
aircraft. These programs provide cemonstrations of data
integration, on-line 9gover 't access to contractor maintained
data bases and digital data interchange, as described in Appendix
C. Successfully demonstrated approaches will be used on these I
programs and others in the early to mid 19908. Additional CALS
applications are being planned on such programs as Joint
Tactical Fusion, the Mine Countermeasures ship, and the B-2
bomber. More near term applications are being considered. The
experience gained in these programs will significantly influence
future routine contractual implementation of CALS. 3
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I 2.4 MP)I SYS= CONM M AND IlMMMIVS

The incorporation of CALS standards and integration requirements in
competitive contracts is viewed by Industry as essential to stimulate
needed investments. Starting this year, CAIS requiremnts for
integration of contractor technical data systems, authorized governent3 access to contractor data bases, and digital delivery of data using CALS
standards will be implemented in contracts that will deliver data in the
early 1990s and beyond.

m 2.4.1 Inpl ttion Policy

Recent policy guidance issued by the Deputy Secretary of Defense
requires that:

S systems now in full scale development or production be
reviewed for opportunities to improve quality or reduce
costs by changing to digital delivery or access.

m * Systems entering develoment after September 1988 obtain
competitive proposals for contractor integration, on-line
govexrnent access to data, and digital data interchange.

DoD caponents progrm resources for autanated systems to
receive, store, distribute, and use digital data for wapon
system acquisition and logistic support.

* The Under Secretary of Defense (Acquisition) issue further
guidance on contract requiruiwnts, application to
subconitactors and small business, incentives and funding
mechanisms.

m 2.4.2 CAtS InI1eintatimn Guide

In April 1988, MIL-aM-CALS, "CALS IGplalntatidn Gide" was
released for coordination. The purpose of this guide is to aid
managers in contracting for digital delivery of data products and
integration of contractor processes. It provides =)del
contractual requirements for digital data integration, access and
delivery, and decision guidance regarding alternative modes of
data delivery. It will be expanded to cover additional functions
as part of the planned incremental releases of the CALS standards
and specifications.

The guide is a necessary element for training, implementation and
continued extension of CALS requirements in DoD weapon systan
acquisition. Based on this guide, a training module in the

Defense System Management College Program Managers Course is
m being developed for use starting in Fall 1988.

l ,21
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I2.4.3 Expeienc In Early lca nI

significant technical and cultural change in the manner in which
DoD and Industry design, manufacture and support weapon syste.m
Significant "growing pains" are to be expected during this
transition. CALS has recognized the need for a program to
provide early feedback on CALS implementation to minimize
problem. The results of standards testing in user applications,
weapon systen demnstration and early weapon system prototype
implementation will provide the necessary feedback to take
appropriate corrective actions and ensure effective transition to
routine digital delivery in the early 1990s.

2.5 DoD SYSTEMS

To receive or access digital technical data, and use it efficiently in
weapon systen life cycle support functions, DOD needs to modernize and
integrate the systems in its infrast.ucture. Three planning and
management tasks are iqportant to CAtS success in this regard.

"The major groupings of functions, data flows, systems and I
interfaces must be identified -- that is, defining the major pieces
of the process, how they fit together, and where gaps exist. At
the top level, this process will be addressed by DoD's Logistics 3
ADP Modernization Plan, of which CArS is an important subset.
Successive levels of analysis and planning are the responsibility
of the OSD and Ccmponent CAIS offices, and are discussed in
paragraph 2.5.1.

" When existing DoD systems must interface with one another and/or
with Industry, CALS standards need to be incorporated. The DoD I
CALS Office has the responsibility for providing the interface
standards and implementing guidance. The DoD Ccomp nts are
responsible for modifications to existing infonration systems.
Progress is reviewed by the DoD CAnS Steering Group.

"Where gaps in capability are identified, new infrastructure
information system acquisitions or major modifications must be
undertaken. The DOD CALS Steering Group is responsible for
providing coordination and guidance to ensure that there is no
unneessary duplication among DOD Components' CAlS acquisitions. U
Oversight of individual ADP acquisition programs is provided by the
Major Automated Informtion System Review Council (MISRC) or the
equivalent Campont review council. The DOD CAtS Office advocates I
funding and management priority for these acquisitions, and reviews
compliance with CALS interface standards and integration
requirements.
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Program management of individual systems is assigned to organizations
within each Ccr= nt. Te infrastrture programs that are critical to
DoD CALS implementation are listed in Appendix D.

I 2.5.1 APthmn ao

During the last year, OSD has led the Com ts in a series of
planning sessions to more clearly define the scope of CALS and
coordinate ongoing prograts. Planning sessions over the next
year will continue to define areas where corporate DoD solutions
are needed as distinguished from those where Component-specific
solutions are appropriate. To support this effort, a top levelfuntina review of each Component's program and processes that
relate to CALS has begun, using a formalized systims architecture
development approach. This approach will define corporate
elemnets of the CATS "system of systemw" in termn of the required
data, the functi•ns, and the network architecture. Architectural
guidelines based on this structured approach will be available in
June 1989, and will address elements critical to CALS Phase II,
such as the indexing and locator system for accessing data in a
highly integrated, but geographically distributed, data base
environment. Tese elements will be corporately developed toinsure consistent CATS Implementation within DOD and Industry.

Each Service and MA has Initiated planning and integration
efforts to define the needs and technical approach for
connectivity amog systsig in their separate infrastructures.
The Army CALS (ACAIS) program is the largest of these efforts,
and includes conceptual system design (architecture), technical

* daimonstration, concept development and fielding of a digital
system capable of receiving, storing, processing, disseminating
and using weapon system acquisition and logistic technical
information. As the ACALS concept is developed, selective
elements within its architecture design will be evaluated as a
prototype for CAIS architectures througfy DoD. The DoD MASFC
Milestone 0 reviewwas conducted. in May 1988 and approval to
proceed with concept development was granted. System hardware
procureMent is planned to begin in FY91.

2.5.2 Infrastructure M3tenizatixI

The DoD Ccoonents have undertaken a wide range of pwojects for
rnodernizing and inproving their infrastructures. Major areas of
activity are automation and integration of engineering drawing
repositories, ccmputer-aided design systems, technical manuls
and communication systems. The projects that are the focus of
joint Service and MEA review are discussed in the following
paragraphs.

I
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2.5.2.1 pndMrirj DrawiiM Repositories. The effort to I
automate all DoD engineering data repositories with interoperable
capabilities is progressing rapidly. The jointly developed and
acquired Army/Air Force repository system (DSREDS/EDCARS) is now I
operational at all Air Force sites and repository installations
at Army sites have begun. The Navy/DIA joint repository project
(EDMICS) is in the procurement process. DEA is also developing a i
DoD-wide system for locating engineering drawings in DoD
repositories; their Military Engineering Data Asset iocator
System (MEDALS) will be fully operational by October 1989. To
extract technical data packages from the automated repositories,
the Army's Technical Data Configuration Management System
(T/CMS) is being explored as the basis for a common system
procedure to be used by all data repositories.

2.5.2.2 Cgmpiter-Aidad eM . A CaTputer-Aided Design (CAD)
system acquisition is being planned by the Navy. Requireents Iare being developed to procure commercially available work
stations which will be capable of interface with the engineering
drawing repositories. OSD has directed the other Ccmponents to
review their requirements for CAD systemw and participate in thiscontract.

2.5.2.3 Electronic Tehnical Mamals/orders. Although each I
Service has prototype efforts to explore technologies for the
generation and maintenance of technical manuals/technical orders
and other technical informiation, only the Air Force has3
program ud a ccmprehensive infrastruture modernization program
for electronic technical orders. The Air Force Technical Order
Management Systae (AFITfS) will provide digital receipt of
technical orders, as well as distribution to users and updates
as changes are required. This program will build on the current
Automated Technical Order System (ATOS) baseline, and provide
significantly more capability to the ultimate users of technical I
orders at base level. Until AE7ttS implementation, ATMS will
continue to accommodate paper-type technical orders through
scanning and maintaining digital storage of technical orders.

The AFTOMS concept for wholesale/depot level management of
digital receipt, archiving, cataloging, distribution and change
management will also apply to applications for the Army and Navy. I
Using the Air Force concept as a building block, the other
services are developing the initial concepts to fully integrate
the entire technical manuals process within their organizations.

2.5.2.4 ommication System. On-line transmission of the full
volume of technical data for major weapon systems is beyond the
economical capability of current communication networks in DoD 1
and Industry. In the near term, CALS will acccmplish bulk data
transfers of engineering drawings, technical manuals and other
voluminous cuments via physical media, such as tape or optical
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i disk. On-line interaction will be used prinirily for lower
volume transaction processing and data base access where
operational requirements dictate and it is ecoinuically prudent.
The long range plan is to employ cost effective, secure high
speed data cammznication rntwork capabilities (both commercial
and Defense Data Network upgrades) which are expected to be
available in the future. Studies are underway to identify the
most effective and efficient means for digital data transmission
and commiacation. Individual CALS program requirents will be
thoroghly addressed in design trade-offs conduted during
infrastruture modernization program reviews.

I
I
3
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I
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The CAISprogram has made significant progress during the past year.
Technical inforation exchange standards have been published, a standards

m application testing program has begun, and the incorporation of CALS concepts
into DoD and industrial infrastrutures is underway. Advanced technology
research and deve•loqent to net long term CALS requirements is being
accelerated through close DoD and Industry collaboration. Initial weapon
system applications are being demonstrated and the implementation policy
creates the inpetus for routine contractual implementation on weapon system
contracts.

CAtS provides a unique oportunity to achieve major productivity and quality
improvento through carefully planned and managed investment by bothI Goverrmnmt and Industry. Planning efforts are concentrating on the orderly
insertion of technological advances in digital technical data management and
use into the existing defense acquisition and logistic support process. Most
importantly, the ability of the Defense Clom was to perform their assigned
missions will continue during this technology insertion process.

As the cumulative impact of CALS implementation is experiened through theI process of infrastructure rnzatcm in DoD and Industry, major savings
will occur as DoD and Industry incorporate more far-reaching functional
changes made possible by information integration. These changes representE the ultimate goal of CALS Implementation and will result in a lowr weapon
systen life cycle cost, shortened acquisition times, and irzrovuetnts in
reliability, maintainability and readiness.
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5 APPENDIX A

CAM SnUVA AM 1; 9 ;1- 17CMCNI •X

The creation of a unified DoD/Irdiatry interface, whether through exchange of
digital data files between linked data systems, or through access toI distributed data bases, requires common definition of data interchange and
access rules. This is the purpose of the CAMS standardization effort.
Standards can be divided into several basic categories:

0 Functional reauirements standards define infomation and capabilities
required by DoD, such as the content and scope of a technical manual.
They are developed by functional mnagers, not by the CMS program.

I Data i&terchae standards, developed by DoD and Idustry through the
CAMS program, provide camon rules for digital interchange of technical
information. CAMS Phase I focuses on this category of standards. It
includes standards already adopted (or currently in the process of
adoptimn), those for which developpmnt work is urxew, and those which
have been recc-iky-eld for future consideration.

Data M@nawt and access standarcs, also developed by DoD and
Industry through the CAtS program, will provide common definitions of
the data elements, their attributes, relationships, data integrity
constraints, and access rules needed for an Integrated Weapon System
Data Base. CAMS Phase II focuses on this category of standards.

I Commuication protocols permit networks of computers to interoperate
directly without the use of physical media such as magnetic tape, when
the necessary data interchange and access standards are in place.
OCoummnication protocols are being developed by fuzntional specialists
such as the Defense Cmumications • cy, not by the CAMS program.

0 Aplication uidane developed by the CALS program assists acquisition
managers to understand wien, where, and how to apply standards
efficiently to support their infomatio interchange and access
requirements, and how to define their functional r---_etets for
integration of the contractor processes that create and use that
information.

CMS standards are implementations of existing or emerging national and

international industry standards. The CMS standards define unambiguous
implementations of these industry standards that meet the technicalI requirents of DoD and the defense industry in the most efficient manner
possible.

A
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INITIAL CUB STWhNAR)6 AD APPLICATICATIOE I
The CALS standards and specifications are being developed incraeentally.
The initial increment, called the Phase 1.0 Core Requirements package, was
developed and coordinated during 1987. The 1988 increment, called the Phase
1.1 Core Requirements Package, has been released for formal DoD and Industry
coordination and will be published by December 1988. Development of the I
Phase 1.2 standards and specifications is underway for coordination during
1989. Documents released to date includet

MIL-STD-1840A. "Autnmated Interchang of Technical Information." 1
(December 22, 1987) MIL-STD-1840A is the parent document for the other
CALS standards and specifications. It provides rules for organizing
files of digital data into a complete deliverable document, using the
supporting CALS military specifications - MIL-D-28000 for IGES product
definition data, MIL-M-28001 for SGML text data, MIL-D-CGH for vector
illustration data, or MIL-R-RASLER for raster illustration data. I
MIL-D-28000, "Digital Representation for Ccmmuication of Product Data:
IGES Aplication Subsets." (Decenber 22, 1987) MIL-D-28000 defines a
series of application-specific subsets of the Initial Graphics Exchange
Specification (IGES), the popular name for American National Standard
ANSI Y14.26M, "Digital Representation for Communication of Product
Definition Data."

MIL-M-28001, "Markup Reqguiremsnts and Generic Style Specification for
Electronic Printed Outut and Exchance of Text." (February 26, 1988) 3
MIL-M-28001 defines standard DoD requirements for autnmated publishing
of page-oriented (i.e., printed) technical manuals and technical orders.
It defines a common DoD-wide implementation of International Standard
ISO 8879, "Information Processing - Text and Office Systems - Standard
Generalized Markup Language (SGL)." It also defines typographic tags
and format rules for document ccmnposition, and options for use of
commercial page description language products.

MIL-D-QKX, "Digital Representation for Comamication of Illustration
Data: CG4 Application Profile." (Draft) MIL-D-CGM defines an I
application profile for delivery of technical manual illustration using
the Computer Graphics Mtafile (CGM) . CG has been published as
International Standard ISO 8632, American National Standard ANSI X3.122,
and Federal Information Processing Standard FIPS 128.

MIL-R-RASTER, #Reauirents for Raster Graphics Representation in Binary
Format." (Draft) MIL-R-RASTER defines engineering drawing and technical I
manual illustration requireents for raster graphics compressed in
accordance with International Standard CCITT T. 6, "Facsimile Coding
Schemes and Coding Control Functions for Group 4 Facsimile Apparatus,"
and FED-STD-1065. 1

I
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I MIL,-HDBK-CALS, "CALS Implementation Guide." (Draft) MIL-HDBK-CALS is a
military handbook that provides guidance to acquisition managers who
have responsibility for preparing contract requirements addressing (1)
digital delivery or access to wapon system technical information, and
(2) functional requirements for integration of contractor processes that
create and use technical information. This includes:

1 A description of the integrated, shared data environment toward
which CALS is targeted, and guidance on the contractor proposals
and plans for creating and using such an environ•ent as required by
the government.

* Guidance on the acquisition of digital data for:
I, Technical manuals

Technical data packages, including engineering drawings,
specifications, and book-form drawings
Logistic support analysis record data

00 Training materials

i Guidance on requesting contractor proposals to improve weapon
syster reliability and maintainability (R&M) through integration of
R&M with ccopuiter-aided design and engineering.I

wK IN PROESS

I Work now underway to define CALS Phase 1.2 and Phase II Core Requirlments
will broaden the application environment for the current CALS standards, andI in selected cases define requirements for additional digital data interchange
and access standards. Examples include:

o The Office Document Architecture and Interchange Format (OCA/CODIF) for
presentation and layout, and the Standard Page Description Language
(SPDL) for image delivery, of technical publications

* Various additional candidates for exchange of product definition data
for electronics, such as the Electronic Data Interchange Format (EDIF),
the VHSIC Hardware Description Language (VHDL), and the Integrated
Printed Circuit (IPC) standards

0 The Information Resource Dictionary System (IRDS) for management of data
element definitions and their relationships, and the Structured Query3 Language (SQL) for data access

* The Product Data Exchange Specification (PDES) which will encompass the
ccmplete set of data elements that defines a product for all
applications over its expected life cycle.

I
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The work to develop CAIS implementations of these current and future I
industry standards is being accomplished Jointly by DoD, by the National
Bureau of Standards (NBS), and by industry users and vendors. This same
camimity is working to develop a comprehensive testing program that will
assure that the CALS standards are being correctly implemented, that computer
products of different vendors will work together, and that these standards
will satisfy the infonration interchange and access requirements of the func- i
tional managers who must rely upon them. Product conformance tests and test
procedures are being developed or coordinated by NBS, with CALS support.
CALS has established a distributed CAlS Test Network to accomplish functional
user application testing. The network will include nodes within DoD, such as
the Army CALS test bed, and rndes at selected defense contractor sites.
Through testing, trial contractual applications, and technology developmentand demonstration, CALS will ensure that its implementations of national andinternational standards fully meet the needs of DoD and the defense industry.
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* -IA Anrmy
ACALS Anny CAIS

ACH4APS Autanated Documnt Management and Publishing Systae

3 (Navy)
ADP Automated Data ProcessingIADVANCE Anry Data Validation and Netting Capability Establisment

AF Air ForceU AFMl3 Air Force Technical Order Management System
AIA Aerospe Idustries Association

i AIM Authoring of Interstructional Material (Navy)
ASD(P&L) Assistant Secretary of Defense (Prodcdt.on and Logistics)
A-12 Advanced Tactical Aircraft (Navy)
ATI Automated Technical Infonmation

ATF Advanced Tactical Fighter (Air Force)U ATM Autmated Tchnical Order System (Air Force)

ICAD Cmrpter-Aided Design
CAD-2 Ccuputer-Aidsd Design-2nd Acquisition (Navy)

I CAE Compter-Aied Enginering
CALS Cornputer-Aided Acquisition and Logistic SupportI CAM Caqptar-Aided Manufaturing
CATIS Caspter-Aided Tchnical Infonation System (Navy)

CBAT Cmuter-Based Aid for Troubleshooting (Navy)
2 Ccapzter Graphics Metafile

I DARPA Defense Advanced Research Projects Agency
DASD Deputy Assistant Secretary of DefenseI DEPSECEF Deputy Secretary of Defense
DGIS DOD Gateway Information System (CIA)I DA Defense logistics Agency
DoD Department of Defense

DSREDS Digital Storage and Retrieval of Engineering Data Systae
3 (Amy)

I
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EDCARS Engineering Data Cariputer-Assisted Retrieval System (Air

Force) 3
EEMICS Engineering Data Management Information and Control

system (Navy/DA)
EIA Electronics Industry Association

EIS Engineering Information Systen (Air Force)

FED-STD Federal Standard
FSD Full Scale Developient

FY Fiscal Year

GFB Goverment Furnished Baseline (DIA)
G4AP Geometric Modeling Applications Interface Program (Air

Force)

ICA Institute of Cost Analysis

IDS Integrated Design Support Systea (Air Force)

IDSS Integrated Diagnostic Support System (Navy)

IGES Initial Graphics Exchange Specification

IISS Integrated Information Support Systan (Air Force) i
ILS Integrated Logistic Support

IMIP Industrial Modernization Incentive Program 3
IMIS Integrated Maintenance Information Systen (Air Force)

ICC Initial Operating Capability 3
IPC Integrated Printed Circuit

IR&D nt Research and Development

IRDS Information Resource Dictionary Systae

ISDB Integrated Support Data Base

ITDS IrVroved Technical Data System (Air Force) U
IWSDB Integrated Weapon System Data Base

JLC Joint Logistics Cmmxanders

UIX Light Helicopter, Experimental (Army)

LSA Logistics Support Analysis 3
LSAR Logistics Support Analysis Record

LSMP Logistics Systems Modernization Program (DXA)
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m MAISRC Major Automated Information Systems Review Council

iM= Mine Co-ter asures Ship Database (Navy)

MEDALS Military Engineering Data Asset Locator System (DLA)

i MEIDS Militarized Electronic Information Dellivery System (Army)

MEP Microcircuit muilation Program ([A)

MIDS Materials and Parts Infonration Data System (Army)

IML-HDBK Military Handbook

MIL-SPEC Military Specification

i MIL-STD Military Standard
MIO Management Integration Office (Air Force)I MCAD Maintenance and Logistics Factors in Caxputer-Aicied

Design (Air Force)U ILCASS Modernized Parts Control Automated Support System (CLA)

N Navy
NAPS Navy Automated Publishing System

NBS National Bureau of Standards

SCM National Ccmputer Graphics Association

NPODS Navy Print on Demand System

I NSIA National Security Industrial Association

NSTIS Navy Standard Technical Information SystemI NriPs Navy Technical Information Presentation System

OASD(P&L) Office of the Assistant Secretary of Defense (Production

and Logistics)

OSD Office of the Secretary of DefenseU ODA/0DIF office Document Architecture and Interchange Fonnat

PALT Procurement MAdinistrative Lead Tim

PDES Product Data Echange Specification

I RAMP Rapid Axcqisition of Manufctured Parts (Navy)

U R&D Research and Development
R&M Reliability and Maintainability

RDT&E Research, Development, Test and Evaluation

RFP Request for Proposal

E
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SCA Shipa~il•ers Council of kverica

sGcL Standard Generalized Markup Language

SMIP Standard Military Drawing Program (DA)

SNAP Ship Non Tactical ADP (Navy)

SOLE Society of Logistics Engineers

Sow Statement of Work

SPEC Specification

SPDL Standard Page Description Language

SSN-21 SEAWUXF Class Nuclear Attack Submarine

SOL Structured Query Language

TD/ICS Technical Data/Configuration Manage•ent System (Any)

TDP Technical Data Package

M Technical Manual

TO Technical Order (Air Force) 3
UDB Unified Data Base for acquisition logistics (Air Force)

USD(A) Under Secretary of Defense (Acquisition)

V-22 OSPREY Aircraft (tri-service) 3
VHSIC Very High Speed Integrated Circuit I
ws Weapon System
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